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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

Identification No.: ‘ NH00120

NHWRB No.: 195,11

Name of .Dam: PITTSFIELD MILL
Town: - Pittsfield

County and State: Merrimack County, NH
Stream: _ Suncook River

Date of Inspection: 23 May 1978

BRIEF ASSESSMENT

The Pittsfield Mill Dam is located on the Suncook River

in the center of Pittsfield and is a well-founded 21 foot
high, 280 foot long concrete and stone gravity dam, including
a 181 foot concrete ogee spillway. The dam is a 1967 re-
construction of a dam built in 1920, itself built on the
remains of an even earlier structure. The east abutment

is integrated with low level 2Z-bay gates operated by worm

and gear handwheels, and 2-bay high level stop-log sluices.
Plans of the reconstruction prepared by the New Hampshire
Resources Board are available.

The drainage area is 131 square miles, and the dam normally
impounds 1800 acre-feet. The dam's size classification

is thus INTERMEDIATE, and because of the threat to life

and property resulting from overtopping, particularly on
the flanks, the hazard potential classification is HIGH.

The dam is in FAIR condition, is stable, and has success-
fully withstood major floods without distress. Certain
findings, however, require attention. These include local-
ized debilitated concrete in the spillway, abutments,
training walls, and gate piers; open joints in granite
masonry; persistent, but low volume seepage in the down-
stream west abutment dike; the disrepair of one low level
gate; and the probable inability of the west abutment to
withstand major overtopping. '



The west abutment dike of the dam appears to have been
overtopped by about 1.5 feet in the 1936 flood, with an
estimated flow of almost 10,000 cfs. However, the Spill-
way Test Flood (STF) is 75,000 cfs, and since there is

no real possibility of providing discharge capacity for
this very large flood, other protective solutions must
be investigated, in addition to development of a sat-
isfactory warning system.

It is recommended that: the draw-down capacity of the dam
be restored by gate repair; investigations should be

made of -solutions for preparing the west dike to with-
stand appreciable overtopping, and for diversion of over-
topping waters into the Suncook below the downstream
bridge; monitoring of seepage should be intensified; a
continuing schedule for restoration of debilitated
concrete and masonry should be put in hand; and warning
measures, with allocation of responsibilities, should be
developed and disseminated.

- The above recommendations should be implemented within
1 to 2 years after receipt by the owner of the Phase I
Inspection Report. Alternatives would include breaching
the dam, or providing a large flood by-pass channel.

William S. Zoino, PE James H, Reynolds, PE
NH Registration 3226 Mass. Registration 8044



PREFACE

This report is prepared under guidance contained in the "Recommended
Guidelines for Safety Inspection of Dams " for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief

of Engineers, Washington, D.C. 20314. 7The purpose of a Phase I

- Investigation is to identify expeditiously those dams which may pose
hazards to human life or property. The assessment of the general
condition of the dam is based upon available data and visual inspections.
Detailed investigation and analyses involving topographic mapping,
subsurface investigations, testing, and detailled computational evalua-
tions are beyond the scope of a Phase I investigation; however, the
investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of
inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam, removes

the normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the normal
operating environment of the structure.

It is important to note that the condition of 2 dam depends on numerous
and constantly changing internal and external conditions and is evolu-
tionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam
at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions will be detected.
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Overview from left abutment
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PHASE 1 INSPECTION REPORT
PITTSFIELD MILL DAM, NHOCG120
NHWRB 195.11
SECTION 1 - PROJECT INFORMATION
1.1 General
(a) Authority

Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam Inspection throughout
the United States. The New England Division of the Corps of
Engineers has been assigned the responsibility of supervising
the inspection of dams within the New England Region.
Goldberg, Zoino & Dunnicliff Associates has been retained by
the New England Division to inspect and report on selected
dams in the State of New Hampshire. Authorization and notice
tc proceed were issued to Goldberg, Zoino § Dunnicliff
Associates under a letter of May 3, 1978 from Ralph T. Garver,
Colonel, Corps of Engineers. Contract No. DACW33-78-C-0303
has been assigned by the Corps of Engineers for this work.

(b) Purpose

(1) Perform technical inspection and evaluation of
non-Federal dams to identify conditions which
threaten the public safety and thus permit
correction in a timely manner by non-Federal
interests.

(2) Encourage and prepare the states to initiate
quickly effective dam safety programs for non-
Federal dams.

(3) Update, verify, and complete the National
Inventory of Dams.



(c) Scope

The program provides for the inspection of non-
Federal dams in the high hazard potential category based
upon location of the dams, and those dams in the significant
hazard potential category believed to represent an immediate
danger based on condition of the dam.

1.2 Description of Project

(a) . Location

. The Pittsfield Mill Dam is located in the Merrimack
River Basin on the Suncook River in mid-Pittsfield, at the
intersection of Toure 28 and Main Street. The locus is
shown on the USGS Gilmanton quadrangle, and Figure 1 pres-
ents the site in relation to the town of Pittsfield.

(b) Description of Dam and Appurtenances

The Pittsfield Mill Dam is essentially a 21-foot
high concrete and stone gravity dam, which is founded,
according to early documents, on rock and firm glacial till.
There are references on plans to a timber mat foundation,
probably the remnants of an original timber crib dam known
to have existed prior to 1920. It appears from the 1961
construction plans that all new foundations were placed
below the timber mat.

The right abutment of the dam, westerly of the
reconstructed concrete section, is composed of large, cut
granite blocks, faced by earth, transitioning to earth
embankment. The east abutment is integrated with the gate
structure which includes a 2-bay sluiceway section with
stop-logs, and 2 deep gates operated by worm and gear hand
whells., A 1l6-inch intake provides processing water to
the Suncook Leather, Inc., a tannery located across Main
Street east of the dam.

(c) Size Classification

The dam impounds 1800 acre-feet, and thus is
within the INTERMEDIATE size class as defined by the
"Recommended Guidelines'.



(d) Hazard Potential Classification

The dam is located in downtown Pittsfield, a
moderately populated and commercialized area. There is a
mill, a market, and a tenament house downstream of the dam
which would be damaged if the flanks of the dam were over-
topped or failed. Since economic loss could be appreciable
with the potential for loss of lives, the hazard potential
is considered HIGH.

(e) Ownership

While the owners of the pre-1920 timber crib dam are
not known, the 1920 structure was constructed for the
Exeter Manufacturing Company. Subsequent records indicate a
period of ownership by the Pittsfield Mills Company, and
then finally the New Hampshire Water Resources Board.

(f) Operator

The operation of the dam is controlled by the
New Hampshire Water Resources Board. Key officials are:
Chairman George McGee, Chief Engineer, Vernon Knowlton,
Assistant Chief Engineer, Donald Rapoza, and Staff Engineer,
Gary Kerr.

The Board's telephone number is 1-603-271-3406.
Alternatively, the Board may be reached through the State
Capitol, 1-603-271-1110.

The abutting Suncook Leathers, Inc., as a user of the
dam's impoundment, can make personnel available for emergency
operations on coordination with the Water Resources Board.
The Manager of the plant is Mr. Clifton Vulmer, and the
plant's telephone number is 603-435-6678,

(g) Purpose of Dam

Originally established for hydro power generation,
the dam's impoundment now serves only as a source of process
water for Suncook Leathers, as a recreational resource, as
a fire reserve, and to some extent at least, as a flood
storage facility.



(h) Design and Construction History

As briefly noted above, prior to 1920 the site was
apparently occupied by a timber crib dam serving local in-
dustry. By the fall of 1920 correspondence indicates that
the foundations of the present dam were under construction.
The Engineers then were H.M. Haven and William W. Crosby
of Boston, the Contractor was H.P. Cummings Construction
Company and the New Hampshire Public Service Commission
maintained an over-view role. The dam was completed in 1921.
Extensive repairs and improvements were designed by the Water
Resources Board in late 1961 and are understood to have been
constructed in 1962.

(i) Normal Operation Procedure

On request, after appropriate hearings if deemed
necessary, the Water Resources Board will draw down the
impoundment for a variety of reasons, including inspections,
repairs, or desilting. On occasion, the State has drawn
down some feet over the winter months to help accommodate
spring runoffs.

1.3 Pertinent Data

(a) Drainage Areas - 131 sq. mi., rolling, forested and
agriclutural.

{b) Discharge at Damsite - See Attached Stage - Discharge
Curve, Appendix D

(1) Maximum known flood at damsite 10,800 cfs. (1936
flood) Elev. 480.05 (5.45 ft above spillway crest)

(¢) Elevation (ft. above MSL)
(1) Top Dam: 478.6
(2) Maximum pool-design surcharge: Unknown
(3) Full flood control poolf Unknown

(4) Recreation pool: About 475.0



(d)

(e)

(£)

(5) Spillway crest: 474.6

(6) Streambed at centerline of dam: 457.6

(7) Maximum tailwater: Unknown

Storage (acre-feet) - See Attached Storage -
Elevation Curve, Appendix D

(1) Recreation pool: 1800 acre-feet (estimated as
2100-76.8X3.7)

. (2) Top of dam: 2100 acre-feet

Reservoir Surface

(1) Recreation Pool: 76.8 Ac (Approx.)

(2) Spillway crest: 76.8 Ac (Approx.)
(3) Flood Storage: 364 Ac
Dam

(1) Type: Gravity concrete and stone on ledge and
stone foundation

(2) Length: 421.7 £t (Includes 185 ft. of abutment,
dike and embankment)

(3) Height: 21 ft

(4) Top Width: West Abut. - 10 £t 8 in,
East Abut. - 12 ft

(5) Side Slopes: Vary

(6) Zoning: Not Applicable

(7) Impervious Core: Not Applicable
(8) Cutoff: Unknown

(9) Grout Curtain: Unknown
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{(g) Spillway

(1)
(2)

(33
(4)
(5}

Type: Concrete

Length of weir: 181 ft (1961 drawings show
156.7 ft)

Crest elevation: 474.6 ft.

Gates - See item 1.3.(h) below

Downstream Channel: Wide channel with exposed
ledge just below dam narrowing to about 40 ft

at Arch Bridge for Rte. 28 about 150 ft downstream
of dam

(h) Regulating OQutlets

(1)
(2)
(3)

(4)

Gates Weirs
Invert 461.7 469.7
Size 6.25 ft wide (each) 4.6 ft long {each)
Description Sluice Gates (2) Removable stop-log

weirs (2)

Control Manual Geér Manual removal of
Mechanism Operation stop-logs
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SECTION 2 - ENGINEERING DATA

2.1 Design

Data on design is fragmented, and, must be inferred from
correspondence, or plans for the 1961 reconstruction. Despite
the paucity of data, however, key design elements are reason-
ably well established.

2.2 Construction

Little is known of the 1920 construction beyond the corres-
pondence which describes Foundation Conditions.

2.3 Operation
Operational data is informal, consisting largely of ad hoc

executions by the N.H. Water Resources Board in response to local
residents. '

2.4 Evaluation

In almost all categories, the engineering data must be con-
sidered as deficient, specifically in availability, adequacy, and
validity. Nevertheless key design criteria can be recreated from
surviving plans to the extent required for dam assessment.



SECTION 3 - VISUAL INSPECTION

(a} General

The dam is in fair condition with localized evidence
of debilities in concrete, dike integrity, and gate operation.
The dam consists of a concrete gravity ogee type spillway struc-
ture, concrete abutments, and training walls. Dual sluice gates,
dual sluiceway with stop-logs and a valved outlet conduit are
incorporated in the east abutment. The spillway structure is
approximately 181 feet in length and 21 feet in height.

The right (west) abutment consists of concrete faced,
earth filled cellular structure which slopes downward on a 2:1
slope approximately 23 feet into the impoundment area. A wing-
wall approximately 24 feet in length connects this abutment to
the westerly end of the spillway. A training wall is located
normal to and at the end of the spillway. An "L" shaped wall
with a concrete paved invert which is located downstream of the
spillway is directly connected to the previously referenced
training wall,

The east abutment which is located adjacent to the
easterly end of the spillway is similar to the west abutment
and extends approximately 38 feet into the impoundment area.

Dual sluice gates and sluiceways and a valved outlet
to the mill operated by Suncook Leathers, Inc. are located within
a concrete water control styucture adjacent to the easterly end
of the spillway and south of the east abutment.

The sluice gates are fabricated from 4 X 8 inch dimen-
sional timbers, with maximum ovenings 6.3 ft X 7.2 ft. The
gates are manually operated by worm gears equipped with hand
wheels. the invert of these sluice gate openings are approximately
12,5 £t below the spillway crest elevation.

The sluiceway openings are 4 ft-8 in wide and 9.5 ft
high. The inverts being approximately 5.8 ft below the spill-
way crest elevation. A 16-inch gate valve and outlet pipe
is located at the extreme southerly end of this water control
structure. This pipe outlets into the penstock connected
to the Suncook Leather Mill.

‘The sluice gates were opened a small amount to deter-
mine their working condition. It was found that both wheels
operating the gears were very difficult to turn, requiring
much effort by several people. It appeared that this was
due to some binding of debris in the sluice tracks and some
misalignment, particularly in the westerly gate. Lubrication
is also needed. Stop-logs are sometimes removed with
hydraulic equipment in Periods of emergency.
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An additional feature of the dam is a small penstock
from the east abutment to an old mill located about 200 ft down-
stream on the east bank. A tannery presently operating in the
mill presently withdraws a small amount of water during the day
for process water. This is controlled via a 16 in. gate valve at
the dam and a pump and 8 in, line in the plant.

(b) Geology

. Rock is reported to underlie both abutments and at
least portions of the main dam structure. Direct observations

of rock exposures, however, were limited to those seen along the
base of the east abutment and along either side of the downstream
pool north of Main Street.

‘Bedrock types known in the area are micaceous quartzites
and schists of the Littleton Formation (1). The predominant rock
type seen at the site was a relatively coarse grained mica schist
which is presumed to be a member of the above mentioned formation.
In general the rock is moderately hard and appeared only slightly
weathered. It is fractured (jointed) and where visible, the major
joints occur at high angles (50°9-75°9), The joints are spaced ir-
regularly at between 6 inches and more than 3 feet apart. In most
instances they appeared to be "tight", i.e. the spaces between the
walls or surfaces of the joint vary from less than %" to essen-
tially closed.

Rock is exposed all along the base of the east abutment
and drops to below water level beneath the downstream pool. The
contact between the granite block wall making up portions of the
abutment and the bedrock below was largely obscured by the pres-
ence of boulders and/or water and can not be directly observed.
Similarly, seepage between the rock joints, although they appeared
tight, could not be identified among the wet rock exposures.

Major joints appeared to dip northwest at high angles to nearly
vertical, striking northeast to north northeast toward the abut-
ment,

Other outcrops in the immediate vicinity occur at both
abutments of the Main Street bridge over the Suncook River and
along the east bank of the upstream pool. Recent work for a sewer
line along this side of the river show many large fresh fragments
of coarse grained mica schist similar to that at the dam site.
Presumably bedrock occurs relatively close to the surface all
along this side of the reservoir. No outcrops were observed along
the west side of the reservoir pool.

In summary, the predominant bedrock type seen at the
Pittsfield Dam site is a mica schist. It is moderately hard,
slightly weathered and sound. Prevalent joints in the rock occur
at high angles and as exposed in the east abutment appeared to

(1) Billings, Marland P., "Geologic Map of New Hampshire", The
New Hampshire Planning § Development Commission, 1955.
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strike northeast toward the abutment. Joints here and elsewhere
in the immediate area appeared to occur at irregular 1ntervals
and were essentially "tight™",

(c) Appurtenant Structures

(1)

(2)

(3)

Spillway

It was observed that a continuous open horizontal
joint approximately 4 feet below crest elevation
extends from the west wingwall for approximately
60% of the length of the crest. It is estimated
that this joint is l-inch in width. Further ob-
servations have revealed localized spalling on the
downstream face of the spillway.

West Abutment and Walls

Minor spalling is in evidence on the upstream side
of the west abutment. The downstream face of the
wingwall between the west abutment and the spillway
shows considerable evidence. of efflourescence,
checking and spalling. The pipe railing on the .
abutment is in good conditicn,

The connectionbetween the training wall and the
westerly end of the spillway is severely spalled.
The joint between these structures has eroded to a
depth of approximately 6 inches by 8 feet in ver-
tical height, This opening is up to J-inch in
width. The low training wall located in line with
the end of the spillway is severly scaled and re-
inforcing steel is exposed and badly stained.

Continuous seepage flows over this wall from a

location 10 feet south of the dike, and 5 feet

up slope from the dike. Deep holes are present,
possibly from rodent infestation, although this
zone has historically evidenced continuing seepage.
Further surface draining from the road is also
directed to the end of the training wall, aggrav-
ating the staining and concrete erosion.

East Abutment and Water Control Structure

In general the east abutment is in good condition
with evidence of minor hairline cracking. However
the downstream interface between this abutment and
the spillway has eroded to a depth of approximately
6-inches by 12 feet in vertical height, This open-
ing is up to l-inch in width. The concrete water
control structure shows evidence of considerable
localized erosion, spalling, checking, effloures-
cence, stalagtites and can be summarized as follows,.
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e The fascia above the sluice gage openings
has, spalled with considerable random crack-
ing, efflourescence and stalagtites,

e The outlet side of the intermediate support
wall between the sluice gates shows evidence
of severe localized concrete erosion. Con-
crete has completely eroded at the base of this
wall for a depth of 15 inches and a height of
18-inches. Considerable c¢racking and efflour-
escence is in evidence adjacent to this loc-
ation. This wall shows evidence of prior re-
pairs,

e The end of the most westerly side wall of the
sluice gate openings has a spalled area approx-
imately 12 square feet.

¢ The double sluiceway opening is in good con-
dition.

® The timber sluice gates and opérating mechan-
isms are in good condition however the operation
of the sluice gates are difficult. The joint
efforts of the representative of NHWRB and three
members of the inspection team opened the most
easterly gate (6-inches) in five minutes. The
closing procedure required the same effort.
After proceeding with the operation of the west
gate and after unseating, the gate became inop-
erable due to shaft misalignment. The misalign-
ment was caused by stripped bolts fastening one
of the bearing assemblies. Inspection revealed
that this shaft misalignment has been subjected
to prior maintenance.

e The cemented stone masonry wall located on the
outlet side of the water control structure is in
reasonably good condition with the exception of
mortared joints. It is estimated that 75% of

" the joints in that portion of the wall between
the spillway to the underside of the sluiceways
are devoid of mortar. Approximately 50% of the
joints in the remaining portion of the wall are
devoid of mortar.

& Superficial fine surface random cracks are in
evidence on the concrete deck surface of the
water control structure. Hammer tapping of this
concrete surface revealed localized subisdence
of supporting earth.

@ Portions of the top hand rail (approximately 10
feet) including a post section are missing,
otherwise the railing is in good condition.
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(d) Reservoir Area

The ponded area behind the dam is a typical run of the
river pond, consisting of a relatively narrow lake that stretches
for a considerable distance (about 4 miles)}) back up the river.

The banks on either side slope up fairly steeply from the river
resulting in a limited storage capacity relationship for increases
in pond level, The pond behind the dam is estimated from the old
stream bed to be about 20 feet deep and probably continues at a
significant depth for some distance upstream.

Left and right shorelines were inspected to a distance
of about 1,000 feet upstream of the dam, where a bridge spans the
river., At a distance of approximately 300 feet upstream of the
dam on the left abutment, loose fill is evident, apparently res-
ulting from sewer line construction. A series of settlement
cracks essentially parallel to the shoreline were noted. However,
both the moderate height and size of the mass indicated no serious
problems with respect to the reservoir. The cracks noted are be-
lieved to be settlement cracks associated with loose backfill of
the sewer line.

The right or west shoreline appears to be very stable.

(e) Downstream Channel

The discharge channel downstream of the dam is somewhat
wider than the spillway width above the Main St. bridge, but nar-
rowing to about 40ft in passing through the bridge. Exposed
ledge is evident below both abutments and in the bed of the chan-
nel, but does not represent a significant obstruction to the flow.
After passing through the Route 28 bridge which is a granite
arch structure about 40ft wide and 20fthigh, the river remains
channelized for several hundred feet downstream. Thereafter it
resumes its natural course. Its channel has relatively steep
slopes with some boulders but no significant obstacles to flow.

3.2 Evaluation

While the visual inspection revealed reasonably satisfac-
tory information relative to an assessment of dam performance
in a critical situation, it would be most desirable to inspect
the ogee section in the dry, with no flow over the spillway.
The suspect cavitations of the crest, and aerating sectors else-
where in the face, suggest an examination under optimum circum-
stances,
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

The State Water Resources Board operates the dam on an ad
hoc basis, as needed, and after consultation or public hearing
with the community. -

4,2 Maintenance of the Dam

No specific program of maintenace is currently established,
again being provided on an as-needed basis.

4.3 Maintenance of QOperating Facilities

Sluices and gates, and their operating mechanisms are reas-
onably well maintained, except, as previously noted, for the
westerly gate which evidently has chronic misalignment problems.

4.4 Warning Systems

No formal warning systemsor programs appear to exist, al-
though coordination between the State's Water Resource Board,
and the on-site Suncook Leather Co. is good. Prompt response
to any emergency may thus be reasonably expected, but a formal
program should be evolved, with responsibilities and sequences
well defined.

4.5 Evaluation

Maintenance, operational procedures, and warning systems
all require improvement and systemization.

4-1



SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

(a) Design Data

The existing data sources available for the Pitts-
fieid Mill Dam include several prior inventories and inspec-
tion reports plus a complete set of design drawings prepared
in 1961 by the New Hampshire Water Resources Board (NHWRB) for
major repairs of the dam.

The basic characteristics of the dam are listed on
the "Inventory of Dams and Water Power Developments" by the
NHWRB dated 1934 and the "Data on Dams in New Hampshire" of the
NHWRB dated April 1939. The existing data file also contained
various cerrespondence from 1920-192]1 during the construction
of the dam. The original construction correspondence does not
contain any reference to a spillway design flood. A NHWRB com-
putation sheet from January 1957 evaluated the spillway capacity
as 3890 cfs without any flow from the sluice gates and recommend
that the spillwdy be upgraded teo handle the flood of record
which was 10,800 cfs. This would have required cutting down the
spiliway by 3.8ft and installing 3ft of flashboards. This modif-
ication was not carried out. _

In 1961 the sluice gates were leaking and there was
leakage through the west abutment of the dam. An emergency re-
pair program was undertaken and the design drawings from that
construction (8 sheets) provide the best and most current in-
formation available at this time. No modification to the spil-
lway size was included in that work and thus no spiliway design
flood was computed.

(b} Experience Data

There is a U.S.G.S. stream flow recording gauge loc-
ated downstream of the dam at North Chichester (Gauge No.
01089500). The drainage area at thegauge is 157 sq. mi. versus
131 sq. mi. at the Pittsfield Mill Dam. The gauge has records since
1918 with three years missing, or 57 years of record. The peak
flow occurred in March of 1936, and was 12,900 cfs at the gauge
A peak stage of 480.1ft was recorded just above the Pittsfield
Mill Dam during this event which was estimated to correspond to
a peak flow of 10,800 cfs. This was equivalent to 5.45ft of
head over the spillway or about 1.5ftover the west abutment dike.
It is significant that the dam did not fail under these over-
topping conditions.



(c) Visual Observations

The east abutment contains two low underflow sluice
gates with worm gear control mechanisms, and two open weir sluice
gates normally partially blocked with wooden stop-logs. In ad-
dition a small penstock feeds from the east abutment to an old mill
located approximately 200 ft downstream on the east bank. The
gates of the underflow sluice can be operated, although with con-
siderable difficulty at present.

Downstream of the dam there is a stone arch bridge for
Route 28 with a constricting width of about 40ft. East of the
dam, the ground climbs away steeply from the abutment. At the
west end, the ground level climbs slowly from the end of the dike
across River Road and then climbs steeply.

(d) Overtopping Potential

The hydrologic conditions of interest in this Phase I
investigation are those that are required to assess the adequacy
of the dam in terms of its overtopping potential and its ability
to safely allow an appropriately large flood to pass. This in-
volves investigations to determine how the recommended Spillway
Test Flood (STF) compares with the dam’s discharge and storage
capacities. None of the original hydraulic and hydrologic de-
sign records were available for use in this study.

Spillway Test Flood guidelines hased on the . sj d
hazard potential classificati%ns of -he dam are speci 368 IR the

"Recommended Guidelines', As shown in Table 3 of the _
guidelines, a dam classified as INTERMEDIATE in size and HIGH in
hazard potential, should be assigned an STF equal to the Probable
Maximum Flood (PMF).

An estimate of the PMF was determined by using the chart
of "Maximum Probable Flood Peak Flow Rates'" obtained from the
Corps of Engineers, NED. The Suncook River basin above the Pitts-
field Mill Dam was considered to lie somewhere between the "rol-
1ing'and ""flat" topography lines. The drainage basin contains a
significant number of swamps and lakes to offset the hills in the
area. Based on this consideration a runoff rate of 600 cfs/sq.
mi. was selected, which for the 131 square miles basin represents
a PMF of 78,600 cfs.

A Storage-Stage curve, contained in Appendix D, was
developed to examine the impact of surcharge storage on peak flows.

-
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The run of the river pond stretches back up the river a consid-
erable distance. From the U.S.G.S. quad-sheet this distance
was estimated to be roughly 5 miles with an average flood width
of 600 feet. Thus a pond of 0.568 sq. mi. or 364 acres was
assumed to provide surcharge storage that varled linearly with
the depth above the spillway crest.

The Storage-Stage curve was used in conjunction with
the Discharge-Stage information to modify STF to account for sur-
charge storage in accordance with the procedure suggested by the
Corps of Engineers, NED, for "Estimating the Effect of Surcharge
Storage on Maximum Probable Discharges.'" The result was a minimal
reduction in STF from 78,600 cfs to 75,000 cfs,

- The Discharge-Stage relationships were developed from
the 1961 drawings of the dam and the assumption that the dike to
the west including the low lying land at the end had an effective
length of 185 ft.

5.2 Hydraulic/Hydrologic Evaluation

The Pittsfield Mill Dam on the Suncook River is a large
structure and has been fairly well maintained over the years, but
was obviously never designed to carry flows of the magnitude rec-
ommended as an §TF under the current guidelines. It is worthy
of note that the Flood Insurance Study that was completed in Jan-
uary of 1978 by the Federal Insurance Administration imdicates
that a 100-year flood of 9400 cfs would overtop the abutments
of the dam by approximately 1 foot. There is only a remote pos-
sibility that the Pittsfield Mill Dam could ever be modified to
pass the STF without overtopping. More realistically, efforts
should be focused on determining the condition of the west dike
and preparing it to withstand severe overtopping. No additional
structures should be permitted to be constructed in the area
below the dike and a plan should be developed to safely divert
water which overtops the dike back into the stream below the
Route 28 bridge to protect the dwellings on Route 28 downstream
of the bridge.

5.3 Downstream Dam Fallure Hazard Estimates

The flood hazards in downstream areas that would result from
a fallure of the dam were estimated through the use of the pro-
cedure set forth in "Rule of Thumb Guidelines for Estimating Down-
stream Dam Failure Hydrographs,' Corps of Engineers, NED, April
1978. This procedure allows the attenuation of dam failure hydro-
graphs to be accounted for in computing flows and flooding depths
in downstream areas. These calculations take into account the
hydraulic and storage characteristics of the stream reaches down-
stream of the dam.

For the purposes of these calculations, it was assumed that
failure of the dam would occur when the granite and earthfill dike
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west of the spillway is overtopped. Thus failure is
assumed when the pond level would be at elevation 478.6
ft or 4.0 ft above the spillway crest.

The Suncook River was divided into four reaches
between the Pittsfield Mill Dam and Webster Mill, a
settled area about three and on-half miles downstream. The
first reach to about 1000 feet below the dam has several
buildings located between the 440 ft and 460 ft contours on
the USGS Topo map. The results of the calculation indicate
little attenuation of the dam break hydrograph in this area
and average flood depth of about 10.5 feet (above stream
bed) to about elevation 450.5 ft. Several structures could
be seriously affected in this region.

Several structures along River Road in Reach 2 are
also located between elevations 440 ft and 460 ft. Flooding
here is estimated to be about 11.5 feet above stream bottom
or an average elevation of about 441.5 - a significant

flood hazard. There 1s little flood hazard along Reach 3.

At the Webster Mill Road bridge structures appear
. to be about the 400 ft level or higher. Here flooding
- would occur to a depth of about 10 feet (elevation 400 ft)
and damage potential would be low. Below Webster Mill
the channel widens substantially in a marsh area that would
probably attenuate the flood wave sufficiently to control
major flood hazards below this point.

It should be noted that the estimated discharge
from a dam failure when just overtopped is significantly
less than the STF discharge. Thus, flood damages from an
STF magnitude would exceed the damages from the failure
scenario posited.
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

(a) Visual Observations

There are no design data available for review of the
structural stability of the dam and appurtenant structures.
The extensive field investigation and findings do not indicate
any extensive displacement and/or distress which would warrant
the preparation of structural stability calculations based on
assumed sectional properties and technical values.

. Observations during the inspection period have re-
vealed various minor deficiences which can be attributed to
alternate freeze and thaw cycles, cavitation, seepage, qual-
ity of concrete and lack of proper maintenance.

Spillway

The open horizontal joint extending over a major por-
tion of the spillway is the result of cavitation at a con-
struction joint resulting from prior construction activities.
The spalling of the vertical joints between the spillway and
adjacent westerly training wall and the east abutment can be
attributed to cavitation at construction joints at these
locations. Surface spalls on the downstream face of the spill-
way can be attributed to cavitation.

West Abutment and Wingwalls

The spalling, checking, and efflorescence on the down-
stream face of the retaining wall adjacent to the spillway can
be attributed to seepage and alternate freeze and thaw cycles.
The spalling and exposure of reinforcing steel of the "L"
shaped wall can be attributed to alternate freezing and thawing
cycles accelerated by constant seepage flowing over a portion
of this wall.

East Abutment and Water Control Surface

The concrete deterioration of the outlet side of the
intermediate wall supporting the sluice gates can be attributed
to cavitation. Other minor spalling, checking and efflour-
escence can be attributed to moisture intrusion and the effects
of alternate freeze and thaw cycles. The subsidence of the
soil foundation for the surface slab of the water control
structure can be attributed to improper compaction.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

(a) Condition

The visual inspection of Pittsfield Mill Dam showed
that the dam's condition is FAIR, and no deficiencies of major
concern were revealed. However, the hydraulic/hydrological
consequences of the Spillway Test Flood (STF) offer important
implications.,

As was shown, the dam has undergone an earlier overtop-
ping of 1,5 feet over the west dike, but remained well founded,
without significant structural distress as might be expected
of the massive concrete character of the dam proper.

Nevertheless, in face of an STF 7.5 times greater
than the flow of record, the safety of the most vulnerable
component, the west dike, cannot be assured.

{b) Adequacy of Information

The information available is adequate as a basis on
which to assess dam performance,

(¢) Urgency

The dam is in no immediate danger, but gate repairs
in particular should be implemented within a 1 to 2 year
period after owners' receipt of the Phase I Inspection Report.
Other repairs and preventive maintenance should be programmed
on a continuing basis.

{d) Need for Additional Information

At this time, there is no evident need for additional
information.

7.2 Recommendations

The draw down capacity of the dam is seriously deficient
because of the inoperative gate. The westerly gate shaft
bearing blocks should be repaired within the recommended time

frame of 1 to 2 years.



Preliminary engineering studies should be initiated to
investigate solutions for preparing the west dike and downstream
apron to withstand appreciable overtopping under an appropriate
design flood condition, and for the safe diversion of over-

- topping waters back into the Suncook below the downstream bridge.

7.3 Remedial Measures

{(a) Alternatives

Alternatives to these recommendations are limited
to breaching the dam, or constructing a major flood by-pass
channel outletting into the Suncook below Pittsfield.

(b) O &§ M Maintenance Procedures

Intensified monitoring of the chronic west dike
seepage should be initiated, not less than once per month with
particular attention being given to changes in a program of
continuing repairs should be developed, particularly on de-
bilitated concrete.

o ‘Similarly, formal procedures for dam operation and _
warning dissemination should be developed, with clearly assigned
responsibilities between the owners, local officials and

public safety personnel, and the operators of the adjacent mill.
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INSPECTION TEAM ORGANIZATION

Date: 23 May 1978-8:45 A.M.
Project: NH00120
Pittsfield, NH
Suncook River
NHWRB 195.11

Weather: Sunny, warm

Inspection Team

Goldberg, Zoine,

James H. Reynolds Dunnicliff-§ Assoc- Team Captain
dates, Inc. (GZDA)
William S. Zoino GZIDA Soils
- John E. Ayres GZDA- " "Geology
Nicholas A. Campagna GZDA Soils
Andrew Christo Andrew Christo Structural.
Engineers,Inc. (ACE) and Con-
- ‘ crete
Paul Razgha . ACE . . . Structural § Mech.
Richard L, Laramie Resource Analysis, Hydrology
Inc, .

Gary Kerr, NH Water Resources Board



VISUAL INSPECTION CHECK LIST

PROJECT:
NHWRB - 195,11
Suncook River
DATE; May 23, 1978

Top of dam elevation

Spillway crest elevation

Current Pool Elevation

Current Impoundment

Pittsfield Mill Dam NHO0120

100.33 (Local
96.33 (Local)’

'96.7 (Local)

* 1700 acre feet

478,36 USGS)

. AREA EVALUATED . .. .. .

e CONDITION & REMARKS. . .

. EMBANKMENT ° DTKE,
 RESERVOIR ~SLOPES

- Surface cracks

Movement or settle-
ment of crest- f

Lateral Movémént
Vertical Alignment
Horizontal Alignment

Granite Block -
Facing

Trespassing on
slopes

Sloughing or erosion
of slopes

Riprap

Unusual movement, toe
vicinity

b

"None on dams; moderate crack-
~ing of loose backfill for new
- sewer line, 300 ft north of

""dam on east bank of reservoir

. None .
?None
Good
Good

"Fair, repointing desirable
Not excessive

Localized and moderate on
right upstream embankment

None upstream; locally desir-
able on right upstream embank-
ment section. Increased rip

. rap area desirable at -down- .
stream face of stilling basin,
opposite right abutment.

None




Pittsfield Mill Dam

NH 00120

Seepage

Over growth
Piping or boils

Foundation Prainage
Feature

SPILLWAY

WEST ABUTMENT

Upstream face
Pipe railing

Wingwall -
downstream face

e

<
|

a)

b)

c)

Seepage spilling over right

abutment downstream retain-

ing wall, issuing from
holes, possible rodent in-
festation on downstream
slope 5 ft west of right
spillway wall. Water not
discolored.

Evidence of seepage over
top of rock in downstream
channel, west of toe of
east abutment training
wall, Clear water.

Surface drainage

in pipe discharging
water over right abutment
downstream retaining wall.

Moderate; no trees

None

No weep holes in downstream
retaining walls.

Longitudinal joint 60% + length
of spillway-spalled 1" wide x
1" deep, localized erosion

Hairline cracking, minorspalﬁng

- Good condition

Spalling, checking, effliour-
escence. No weep holes
observed. -




Pittsfield Mill Dam -

NHO00120 .

VISUAL INSPECTION CHECK LIST - Cont.

Fascia above sluice
gate openings

Intermediate support
wall between sluice
gates

Inlet end of sluice
gate openings

Deck surface

Sluice gates

Timber gates

Rack gears

Worm gears § wheels
Gear shafts
Bearings & Housings

AREA EVALUATED BY | CONDITION § REMARKS
WEST ABUTMENT-~cont.
Training wall to / Joint spalls
spillway
Vertical joint
Low training wall Severely scaled, reinforcing
steel exposed, discoloration,
no weep holes. Seepage flow-
ing over top of wall.
Concrete paved apron Could not be observed due to
turbulence.
" EAST ABUTMENT AND WATER
UCTURE
East abutment Hairline cracking
Abutment to spillway % Joint spalls
(Vertical joint) N
Water control structure \

Spalled, random cracking, eff-
lourescence and stalagtites

Severe localized erosion, ran-
dom cracks wide to medium and
efflourescence.

Moderate to severe surface
spalling

Fine random cracks

West
Good

gate malfunctioned
condition

Good condition

Good condition

Bearing housing on west gate
malfunctioned, gate inoper-
ative




FIG. 1
FIG. 2
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APPENDIX B
~ Page
GENERAL SITE PLAN B~2
PLAN OF DAM B-3
PITTSFIELD DAM REPAIRS, 1961, 8 sheets B-4 through
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The following 1is a list of records which are on file at the
-New Hampshire Water Resources Board in Concord, New Hampshire
and are not included in this report:

(a) Photographs for Army Corps of Engineers Dam
Inventory Program, March 12, 1974.

(b) Final Inspection of Repairs at Pittsfield Dam,
November 8, 1961.

{c) Letter from NHWRB to Attorney General's office on
dam repairs, September 29, 1961,

{(d) New Hampshire Water Control Commission Report on
- Dam Inspection, August 15, 1950. '

(e) New Hampshire Water Control Commission Data on
- Dams in New Hampshire, April 28, 1939.

(f) New Hampshire Water Control Commission Data on
Water Power Developments in New Hampshire, April 28,1939

(g) New Hamgshire Water Resources Board Inventary of
~Dams and Water Power Development, July 19, 1934.

(h) Inspection Report to New Hampshire Public Service
Commission, April 17, 1930,

(1) Final inspection of rebuilt dam, July 7, 1921.

{(j) Letter from Engineers to Public Service Commission
Engineer on dam construction, November 18, 1920.

(k) Report oh‘Developed Water, Dept, of Interior,
U.S, Geolegical Survey, May 14, 1920.
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1. Low level gates showing deterioration
of concrete at bottom of center wall
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3. View from upstream of low level sluice gates
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4. Spillway showing crest deterioration at mid-dam
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6. View from downstream showingeffects of seepage
through right embankment and training wall
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APPENDIX D

HYDROLOGIC & HYDRAULIC COMPUTATIONS
FOR
PITTSFIELD MILL DAM
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LIST
joe
t1@

EEEESTRGE DISCHARGE CALC FOR PITTSFIELD MILL DAM JOB 148LIST

]
PRINT "TOTAL DISCHARGE FROM PITTSFIELD MILL DAM AS FUNC OF HEARD™
PRINT USING 190:
INAGE /7 2T"HERD"38T"DISCHARGE*
PRINT USING 218:
IMAGE 18T"YOTAL a1 0z @3 4 G5 Q6"
FOR H=8.5 TO 14 STEP 0.3
Q1=12,.5%¢0. 61/ (1+8,61%6.7/(12.24H)510, 536, 7H(2¥32%(12.2+H)>18.5
@2=Ci%9,2%CH+5.531E
Q3=C3%156.7FHIE
@4=0
G5=9
Q6=8

5

(@
2%
6.

. IF H<{=4 THEN 338

Q4=C4%70, 8X(H-41E

F5=C43180%(H-4)1E

RE=C24 (2% (H~4) 248, 5k (H-41)1E
R7=Q1+32+Q03+Q4+05+G6

PRINT USING 35@:4,07,0Q01,02,03,04,05,0¢€
IMAGE 27,2D.10,8D,8D,80,8D,80,8D,8D

o b
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" TOTAL DISCHARGE FROM PITTSFIELD MILL DaAM AS FUNC OF HEAD

HERD ‘ DISCHARGE )
TOTAL Q1 2 43 Q4 @5
8.9 ia5e 1267 486 177 2 g
1.8 22%% 12598 457 o8l 8 8
1.9 2760 1328 o911 921 8 8
2.9 3342 1357 SE7 1418 ° g
2.9 3993 1356 €25 198z 8 g
3.0 4704 1415 684 2686 B 8
3.5 5471 1442 743 3283 8 e
4.8 6298 1478 883 4612 a 8
4.5 7419 1457 873 4787 73 19@
5.8 8813 1524 939 5686 2083 S53e
5.5 16333 1552 1887 6468 377 986
6.8 12131 1576 1876 ¢?370 381 1547
6.5 14die 1681 1147 giis 812 2121
7.8 166ig 1€26 1228 g287 iee7 2788
7.5 18147 1651 1254 18299 1344 3513
8.8 28388 1673 1369 11246 1643 4232
8.5 22738 1633 1446 12426 1968 Si21
9.2 25199 iv23 1524 135329 2236 5398
9.5 27741 1746 1603 14683 2548 6528
.18.8 30388 1778 1684 15857 Jaie 7885
18.5 323126 17593 1766 17861 3483 £851
11.8 35534 1815 1858 18294 3863 59385
11.5 _ 28869 18282 1935 19553 4217 11819
12.8 41869 1868 2621 28844 46456 12140
12.5 44558 1881 2ieg 22161 5888 13295
13.8 48113 1903 2196 23504 5544 14485
13.5 51355 1923 2286 24873 6812 15789
14.8 54674 194€ 2377 26267 6493 18966
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TOTAL DISCHARGE FROM PITTSFIELD MILL DRM AS FUHC OF HERD

==

a
EAD DISCHARGE
TOTAL Q1 Q2 Q3 Q4 a5 [e
14.5 58069 1867 2489 27687 £986 18254 797
15.9 61539 . 1287 2562 29131 7451 19573 795
15.5 65881 2808 2656 38608 gaav 28923 888
16.8 68696 20828 27351 32032 8535 22302 988
16.5 72383 2048 2848 13688 9974 z37ie 1894
17.8 76139 2868 2946 35147 9524 235147 1206
17.5 79964 2088 3844 3Je67E9 10154 26612 132¢
i8.8 83857 2188 3144 38294 18755 28104 1452
18.5 erglv? riaez 3245 39568 11337 23623 1585
15.0 91844 24?7 3347 413528 11928 J11&8 1725
19.5 95936 2166 3458 43179 12529 32739 1873
2¢.8 1880833 2185 3554 442850 13148 3433¢ 2027
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12.9 442.8 ge1.8 188.7 . 8.@ 3536.4 15248.3
12.5 442,95 932.8 115.6 8.1 3768.3 20%582.1
13.8 443.8 987.3 i20.4 8.2 4818, 4 21862.7
13.5 443, 5 1e44.3 125.7 8.3 4286.9  23323.7
14.9 444.08 1194.9 131.8 8.4 4574.2  24887.1
14.5 444.5 11656.3 136. 4 8.6 4889.8 2633%4.9
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